Comparative transcriptomic analysis of the heat stress response in the filamentous fungus Metarhizium anisopliae using RNA-Seq.
The entomopathogenic fungus Metarhizium anisopliae is widely used for biological control of a variety of insect pests. The effectiveness of the microbial pest control agent, however, is limited by poor thermotolerance. The molecular mechanism underlying the response to heat stress in the conidia of entomopathogenic fungi remains unclear. Here, we conducted high-throughput RNA-Seq to analyze the differential gene expression between control and heat treated conidia of M. anisopliae at the transcriptome level. RNA-Seq analysis generated 6,284,262 and 5,826,934 clean reads in the control and heat treated groups, respectively. A total of 2,722 up-regulated and 788 down-regulated genes, with a cutoff of twofold change, were identified by expression analysis. Among these differentially expressed genes, many were related to metabolic processes, biological regulation, cellular processes and response to stimuli. The majority of genes involved in endocytic pathways, proteosome pathways and regulation of autophagy were up-regulated, while most genes involved in the ribosome pathway were down-regulated. These results suggest that these differentially expressed genes may be involved in the heat stress response in conidia. As expected, significant changes in expression levels of genes encoding heat shock proteins and proteins involved in trehalose accumulation were observed in conditions of heat stress. These results expand our understanding of the molecular mechanisms of the heat stress response of conidia and provide a foundation for future investigations.